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SummAry – The main objective of this study was to examine the rate of three dimensions 
of depressive symptoms in medical student population in Serbia, and to find out whether this rate 
had changed over the period of ten years. This cross-sectional study included 615 medical students 
(f=61% and m=39%), mean age = 23.60 (Sd=1.541), who were tested in five non-consecutive sur-
veys between 2002 and 2012. depressive symptoms were measured by the Beck depression inven-
tory (Bdi). The mean Bdi score for the entire sample was 6.26±6.175. There was no significant 
difference in total Bdi score among the values obtained during the ten years of testing. The greatest 
portion of the examined sample (77.24%) had no signs of depressive symptoms, and there was no 
difference in symptom intensity between medical students and other educational profiles. Similar to 
previous results, females had higher scores on all depressive dimensions except for one tested year, 
whereas a weak correlation was found between Bdi scores and student age (r=0.104; p=0.010). Since 
there are still discrepancies among studies that do (not) report that medical students have typical 
depressive symptoms, potential explanations for the mentioned discrepancies may be found in indi-
vidual characteristics of the members of the student population. Our suggestions for future studies 
are that they should include the stress factor, stress coping strategies, estimated life satisfaction, and 
the impact of these factors on the potential mental disorders. 
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Introduction
Although there is a popular perception that the days 
of being a student are the happiest in one’s life, a closer 
review shows that students throughout the world are 
exposed to stress symptoms, depression, alcohol abuse 
and suicidal ideation1-5. There is a lot of evidence sup-
porting the idea that medical students are particularly 
susceptible to developing depression symptoms during 
academic years due to the exposure to increased stress 
associated with the profession itself, and the fear of 
making a mistake in the course of clinical practice3,6-8. 
The rates of anxiety and depression are significantly 
increased in medical students compared to students 
of other disciplines4,5,8-11. in the studies that used the 
Beck’s depression inventory (Bdi), also employed in 
the present study, the measured prevalence of depres-
sion among medical students ranges from 14% to 24%, 
which is significantly higher in comparison with 3%-
4% of the general population9,12,13. However, there are 
findings reporting the lack of significant differences, 
which additionally complicates the situation14-16.
unrecognized depressive disorders in medical stu-
dents represent not only a problem for themselves but 
also for their relationships with patients17,18. depres-
sive symptoms often appear in early academic years, 
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and since medical students establish a contact with 
patients rather early in their curriculum, unrecognized 
depressive reactions can directly affect relations with 
the patient and patient’s recovery4,5,9,19-21. The situation 
is getting even more complicated with the fact that 
doctors do not normally seek help from psychiatrists 
when experiencing such disorders, which also appears 
to be characteristic of medical students22-25.
Subjects and Methods
The main objective of our work was to examine the 
rate of depressive symptoms in medical student popu-
lation in Serbia, and to find out whether this rate had 
changed over the period of ten years. The subsidiary 
aim was to determine whether there were differences 
between the three dimensions of depressive symptoms 
(cognitive, affective and somatic).
research of depressive symptoms in the student 
population was conducted as part of a larger proj-
ect, with the aim to validate the Bdi-iA scale in the 
Serbian student sample. in this work, we present the 
results on the potential existence of depressive symp-
toms in medical students from 2002, when the scale 
was applied for the first time, until 2012, when it was 
applied for the fifth time. Having obtained the Ethics 
Committee approval, the participants from the School 
of medicine, university in Kragujevac, voluntarily 
and anonymously completed a brief sociodemographic 
questionnaire and the Bdi-iA. in order to avoid the 
possible influence of specific stress periods (such as the 
examination period), the questionnaires were admin-
istered at least a month before the examination period. 
in order to avoid the influence of physical illness on the 
Bdi somatic score, the study recruited only those stu-
dents who currently or during the previous week had 
not suffered from a physical condition.
Sample
This ten-year study included 615 medical students, 
61% of females and 39% of males, which is similar 
to the samples in other studies where female stu-
dents represented 55%-70%21,26. Their mean age was 
23.60±1.541 (ranging from 21 to 30), with no signifi-
cant difference throughout the testing years (Table 1). 
A significantly higher age of students compared to 
similar research in student populations14,21 can be ex-
plained by longer duration of medical studies, as well 
as the fact that studying in Serbia has no binding cri-
teria to be fulfilled to enroll the next academic year.
most studies show the highest rate of depression 
in medical students during the second and third aca-
demic years19,20,26, although there are findings sug-
gesting that medical students show elevated scores on 
stress and depressed mood inventories at the transition 
from basic-to-clinical training and during the later 
years of studying5. This is the reason why we wanted 
to examine the extent of depressive symptoms during 
the fourth academic year, which is the period when 
students are already beginning to do their practical 
work with patients more seriously (medical studies in 
Serbia last for six years).
Instruments
Symptoms of depression were measured with the 
Beck depression inventory (Bdi-iA). The Bdi-iA 
version was long used as an efficient tool in the clinical 
setting and for the general population27-29. in 2001, at 
the beginning of research, Bdi-iA was still widely 
used in all mental health institutions of the region, 
which was the reason why Bdi-iA was chosen over 
Bdi-ii in this longitudinal study.  
Bdi-iA consists of 21 questions that measure 
various symptoms of depression such as sadness, pes-
Table 1. Sample size and distribution of Beck Depression Inventory (BDI) scores according to years of 
testing
year 2002 2006 2008 2010 2012 Total
n 95 82 129 135 174 615
Sex male 31 33 60 49 66 239female 64 49 69 86 108 376
Age mean 23.97 23.79 22.83 23.79 23.74 23.60
Bdi score mean 5.85 7.27 7.00 5.80 5.94 6.26
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simism, self-criticalness, agitation, guilt, irritability, 
loss of appetite, changes in appetite, fatigue, change 
in sleep patterns, and loss of interest in sex. Each 
question has four-answer choices on a scale from 0 to 
3, with higher scores indicating an increasing level of 
symptom intensity. The rating scale is as follows: 0-9 
no symptoms; 10-15 mild mood change or mild de-
pression state; 16-19 mild to moderate depression; 20-
29 moderate depression; and 30-63 severe or clinical 
depression29. The internal consistency for the Bdi-iA 
has the mean alpha coefficient of 0.81 for nonclinical 
samples28,30.
for the purposes of this study, the scores on fac-
tors included in the Bdi scale (cognitive, affective and 
somatic) were also calculated. Although there is evi-
dence supporting the two-factor structure (cognitive, 
affective and somatic) of the Bdi31, the standardized 
Serbian version of the scale confirms the three-factor 
structure32. in addition, we believe such a structure to 
be more extensive and more appropriate for our spe-
cific goals.
Statistical analysis
The data were analyzed by means of standard 
statistical methods in SPSS 16.0  for Windows. The 
difference in variables was analyzed by means of un-
paired t-tests and AnOvA, and the correlation with 
Pearson’s coefficient. All tests were 2-tailed, with p 
considered statistically significant at the level of 0.05.
Results
Cronbach’s coefficient of the scale was α=0.861 
(the lowest in 2001 – 8.48 and the highest in 2006 – 
8.78), suggesting a high internal consistency. The item 
intercorrelation matrix showed a low correlation for 
the items Change in Body image and Somatic Preoc-
cupation, which is consistent with previous results28,32. 
factor analysis confirmed the three-factor structure 
of the Serbian version, which gave further support to 
calculating scores on three dimensions of the Bdi. 
The mean Bdi score for the entire sample was 
6.26±6.175. The distribution was significantly biased 
towards lower values, which is expected due to the 
nonclinical nature of the sample.
There was no statistically significant difference in 
the total Bdi score among the values obtained during 
the ten years of testing (f(4)=2.137; p=0.075). more-
over, there was no significant difference in cognitive 
(m=0.25; Sd=0.304), affective (m=0.40; Sd=0.434) 
and somatic factors (m=0.31; Sd=0.369), which were 
analyzed separately. 
The greatest portion of the examined sample 
(77.24%) had no signs of depressive symptoms. There 
were 16.26% of students within the group that scored 
10-18 (mild depression) and 6.18% with a score 19-29 
(moderate depression). Only 0.33% of students scored 
30 and more on Bdi. 
There was a significant sex difference in total Bdi 
score (t(615)=2.687 p=0.007), as well as in somatic 
(t(576)=2.352; p=0.019), cognitive (t(558)=2.557; 
p=0.011) and affective dimensions (t(613)=1.969; 
p=0.047) except for 2008, when no such difference was 
reported. There was a significant but weak correlation 
of Bdi score with student age (r=0.104; p=0.010), as 
well as with somatic (r=0.124; p=0.002), affective 
(r=0.094; p=0.020) and cognitive (r=0.155; p<0.001) 
subfactors. Socioeconomic status had not been exam-
ined from the start; however, in the last two surveys, it 
showed no significant relation to Bdi scores.
finally, a higher level of depression was identi-
fied in the medical student population in comparison 
to other educational profiles in the last two surveys; 
nonetheless, this difference did not exceed the border 
of significance (p=0.077).
Discussion
The greatest portion of the study sample showed 
no signs of depressive symptoms (77.24%), as ex-
pected from other research on the subject14-16,20,26. The 
mean Bdi score for our sample was lower than those 
for medical students from macedonia (8.3), Turkey 
(from 11.1 to 10.57), and Brazil (9.1)6,15,21,26. However, 
the mean Bdi score for dublin students was 5.016. 
The frequency of depressive symptoms (score higher 
than 9) in our sample (22.76%) was lower than the 
one recorded among students in San francisco (24%), 
dubai (27.18%), and Brazil (38.2%)13,14,21. in view of 
similar research in some countries of former yugosla-
via, medical students from macedonia had a great-
er frequency of Bdi scores above 17 points (10.4%) 
compared to our score of 8.5%26. Similarly, 9.7% of 
the general student population from the university of 
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ljubljana, Slovenia, showed depressive symptoms33. 
in mostar (Bosnia and Herzegovina), a very high rate 
of depression was found among medical students and 
medical doctors, with 41.4% of the participants falling 
into the category of mild and 17.9% into the category 
of moderate depression34. Therefore, we may notice 
that differences did exist but were not significant in 
most cases, which could be the result of methodologi-
cal differences rather than cultural or other differences 
among the countries of the same region.
According to previous results, females mostly had 
higher levels of depressive symptoms, which was also 
confirmed by our study4,9,15,19,21,26. This finding may 
probably be interpreted as a different pattern of stress 
response and different manners of coping with stress 
and depressive life events35, as well as developmental 
and cultural characteristics of sex role identification36.
Although the results showed only a weak correla-
tion with student age, it is worth closer inspection. 
namely, since the sample referred to the same year of 
study throughout the test period, greater differences 
in student age mainly occurred as a result of the fact 
that some students had lost a year, some of them even 
more than once. findings of previous studies indicate 
that losing a year is a significant predictor of a de-
crease in life quality in medical students37. despite the 
fact that no variable recorded year losing, these find-
ings lead us to a logical conclusion that older students 
(who most likely attended the same lectures more 
than once) showed a higher rate of depression because 
they found that they had not successfully completed 
their academic years. medical studies frequently re-
quire from students to learn a considerable amount 
of information within a limited time. The overload of 
information seems to create feelings of academic in-
adequacy, and therefore, many students question their 
ability to meet the demands of medical education38,39. 
Causes of academic failure in respective environment 
are widespread, from change of habits during the first 
year, competitive environment, home, social and emo-
tional problems, to financial issues or problems with 
deficient study skills40,41. These feelings of academic 
inadequacy, and cognitive symptoms of depression, in 
our opinion, may be particularly salient for those stu-
dents who have weaker academic records41. All these 
factors should be examined thoroughly in more con-
trolled conditions. 
This study was part of a broader research investi-
gating the levels of depressive symptoms in different 
student populations; therefore, it would also be es-
sential to compare these findings with the results of 
other education profiles. Some recent studies in the 
region show that there are no significant differences 
in the quality of life of students from different edu-
cational fields37, some of them even suggesting that 
students of educational profiles other than medicine 
(such as pharmacy) might show a higher rate of de-
pressive symptoms42. Our results show higher scores 
in medical students, but they did not exceed the bor-
derline statistical significance in comparison to other 
educational profiles.   
Conclusion
nowadays, ever more attention is being paid to 
different medical, ethical, legal and economic stan-
dards regulating the complex relations between medi-
cal staff and patients. medical expertise has gradually 
grown into an interdisciplinary and multidisciplinary 
field that requires professional and ethical approach, 
continuous training and close collaboration with 
different professions43. One essential area is mental 
health care of medical staff, since only a healthy doc-
tor can adequately look after patient health.    
There has recently been a growing concern about 
the increasing rate of anxiety and stress among medi-
cal students44. However, as expected, the majority of 
medical students in Serbia showed no signs of depres-
sive symptoms. moreover, there have been no sig-
nificant differences reported in depressive symptom 
levels in university students during the last ten years. 
despite the fact that there must have been a great 
change in external circumstances, these findings pin-
point the stability of this phenomenon in university 
student population and, most likely, indicate satisfac-
tory coping strategies of our students. The previously 
mentioned may also suggest the importance of inves-
tigating this aspect of psychological functioning. 
What is then the reason for higher depressive 
scores obtained in medical student population in 
some studies? it is quite plausible that a problem with 
distinguishing temporary stress symptoms, which are 
very common during academic years, occurred in sim-
ilar studies; hence we maintain that future research 
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into university student population should include the 
stress factor, as well as individual mechanisms of deal-
ing with stress.
The next important finding is that female students 
had higher levels of depressive symptoms than male; 
therefore, we completely agree with the suggestions 
of other authors21 that further investigation into sex 
differences among medical and other students is re-
quired so as to develop a sex-specific program to pre-
vent stress-related mental disorders.
A limitation of our study was that we did not 
measure other factors that could influence depression 
scores. Some well-known risk factors for develop-
ing affective disorders are the lack of family support, 
personal history of depressive disorders, and personal 
beliefs towards medical profession21,23. Based on the 
review of the existent findings, we propose that future 
research be focused primarily upon basic individual 
differences, such as temperament, quality of life and 
estimated life satisfaction, causes of academic failure, 
and the impact of these factors on depressive disor-
ders.   
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Sažetak
dESETOGOdiŠnJE iSPiTivAnJE dEPrESivniH SimPTOmA KOd STudEnATA mEdiCinE u SrBiJi
D. Ristić-Ignjatović, D. Hinić, M. Jakovljević, K. Fountoulakis, M. Siepera  i N. Rančić
Osnovni cilj studije bio je utvrditi razine triju dimenzija depresivnih simptoma kod studenata medicine u Srbiji, te 
mijenjaju li se te razine tijekom razdoblja od deset godina. Ova populacijska studija obuhvatila je 615 studenata medicine 
(m=61%; Ž=39%) srednje dobi od 23,60 (Sd=1,541) godina, koji su testirani u pet odvojenih ispitivanja od 2002. do 
2012. godine. depresivni simptomi procjenjivani su pomoću Beckova inventara depresivnosti (Bdi). Srednji zbir Bdi 
za cjelokupni uzorak iznosio je 6,26±6,175. nije utvrđena značajna razlika u zbiru Bdi tijekom deset godina testiranja. 
najveći dio ispitanog uzorka (77,24%) nije pokazao depresivne simptome, a također nije utvrđena ni značajna razlika iz-
među studenata medicine i ostalih obrazovnih profila prema intenzitetu ovih simptoma. Slično ostalim studijama, žene su 
bilježile više vrijednosti na svim dimenzijama depresivnosti (osim jedne ispitivane godine), dok je slaba korelacija utvrđena 
između zbira Bdi i dobi (r=0,104; p=0,010). Pošto i dalje postoje neslaganja između studija koje (ne) pokazuju da studenti 
medicine imaju izražene simptome depresivnosti, potencijalna objašnjenja ovih nalaza trebalo bi tražiti u individualnim 
karakteristikama pripadnika ove populacije. Prijedlog za buduća istraživanja je da bi u analizu trebalo uključiti i čimbenik 
stresa, strategije prevladavanja stresa, zadovoljstvo životom, uzroke akademskog neuspjeha i njihov potencijalni utjecaj na 
razvoj mentalnih poremećaja.
Ključne riječi: Ljestvica Beckova inventara depresivnosti; Depresija – dijagnostika; Ponašajni simptomi; Studenti medicine

